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(54) METHOD FOR DRIVING UQUID CRYSTAL DISPLAY ELEMENTS AND UQUID CRYSTAL 
DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a utilization 
factor of light, to be able to use a liquid crystal material 
having large spontaneous polarization, and to reduce 
driving voltage, in a liquid crystal display device of an 
active driving type by TFTs or the like using the liquid 
crystal material having the large spontaneous 
polarization. 

SOLUTION: At the time of write processing in one 
frame, voltage according to a picture data is applied two 
times to each line of a liquid crystal panel by driving the 
TFT of each pixel electrode. At the time of erasure 
processing in one frame, voltage is applied three times 
to the liquid crystal by selecting the whole pixel 
electrodes at the same time. This three-time voltage 
application puts each pixel into black display state and 
reduces the accumulated electric charge of the liquid 
crystal of each pixel to zero. 
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iiOftttiOm£EEPSni:2[lIi<0«EEmiIi:iOS(=. 
?£^**-Hi-i:jS(5^ffi^r 5 0 0 /X s c?)iSfH^|l^igg t 

ti. iyu-J^(nmii/60sbL. z.<7)^yu~ 
M.mzx. iMimmT-i'(D9^^mmb . -^xm 
mmmmmmz x m^B^<^ 2 m<7)mEmmm 

(?f»I) bi^7tlXdizirz. )^v9yAY2 

[0055] zm^. mwm.mH--fmm (114 
■c-A y /i:#UT v^^v^gp^ ) tm2 4 (T^mmx 

Oi:ft<^'9. «*M (6%) iOiiitLf^l 0%c;)3t 

mmmzx"^. w^(nwmi%Q\iz\x^m'^ 

[0056] {mmcomm2 ) mmmm 1 b n«<^^ 
mzximitimB^'^^-fi^i b . ^vi-y-^mm 

LED>&>4^rSA'.y^5^b2 6i:&Mia-^:b-li:T. W. 
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[0 0 57] ^-LT. 05, meiz^-fwmi^—yy:^ 

[00583 mmT-:^i.zmttM^<7)m:mmK 
(vcom + 7) vit. mmmmcn-kxcommmm 

^(DWtmElt (Vcom -8) V. 2|lIB«EPJp«ffii 

Vcom tmttLfz. tfz. z(DMm(Dms.mak2m 

EcomS.mnt<nmi^z. MH^B*5+*tJ5E¥^tg^r5 0 0 

u s comwm^Wi&Lf^. 1 y u-Amma i /e 

ostL. :icr,^y\y-Mzx. ±il<^m%.T~^(n 
±x<mmnMmn^'mzi:vm¥B 
2 ncom.mmM mim.) t s:^7-ts j: o 

izUz, 

[0 0 5 9] A.y^'7^h2 6{4. HStSr^idt. 

[00603 ^cowM. «*M ( 6%) , mmmmi 
( 1 0 % ) J: D 4>m5t 1 2 %cotmm»^mmx 

tmmiz. mscomnmii^tifz. 

[006 1] mmmms ) mmmm 1 1 isi«t. 

Ii^mffi5 (11^8 00x600, 12. i^y 
-7 ^ )v^/y'y -y^^hv^'xs ^^^h^mmmm 

Ub^mBtt^^. ;JfU-^SF^M^PfC2 0 0'C-ei 

[oo 6 23 5ets ^ixP>mm7. a^u-^ym 
(m-cyh'y^b.m^iz^immi. SAtmcoi^i; 

1 0 T^^ >y r ^fiyt litmTmh'^ 

^«fB&±Bi4:8-t^S§Sil«ttM^© mm. A.Mo 
chizuki , et. al . : Ferroelectrics, 133,353(1991 ) 

[0063] ^Li^J'^^}V^^\:3X-afUm.(D2iS(. 

-f /PA 11, 1 2-t. mm9ffim9.m^ 

^ 5-^ h 2 6 fc i:mh^h^x. m^^mmm 

[0 0 64] ^LT. 07, m9^z^i-m!i^~'yyx 
m-^x. yuizmrnvm 5 tor f t 2 1 sias 
LxmmT-:s^iz!Btt:mmi2mizhfi^xmt 



fz. ^yA y\.zmhmmm: It^st Ltz. ^r*3, 

nmmmimm. ^mmj^yifi^t-^j:^^^^ 
m^oyi^~j-mxny^y<^^mimi.zL 

[00653 mm-i?mtfzm^mmmv& 
{± (Vcom +7 ) vfc mmmm^xmrnm 
mmmm i^y^ y(o-ismm iz^im^m 

^RX^2@U(^mmS.li (Vcom - 7) V, 3^(0 
EPiP^ffiiVcom tnttlfz. tfz. Z<7)M.^ff)mR 

m\it2mscr)mEmat(Dm. m/. 2ii]atfoiffiEp 
iiatsms(7)mmmk(Drmz. -m^Bt^+^i^zmmm 
^j:3oouscommmmi^^^&Lfz. iyu~M.<r> 
mmiii/eostL. z<^^yu~M.mzx. ±IEo 

miiif-:?m&mmb. -kxmmmmmmm 
Mizxm¥B^(r>3mcomKmnmm (m*«) t& 

^Jt^i^oizLtz. J-<^yif^^ h2 6iimmi 

[00663 nm^. smmiz^^s^mm^ 
m\>^tz^Thmm ( 1 2 v ) i o tsv^igiWEE 
(7V) izxmrtiztifiT^htMz. mm {6 

^mfj:mritimhiifz. tfz. mmmmi tmrniz. 
mmmmihiifz. 
[00673 ( mmmm4 ) mmmm 3 1 mmm 
mzxfmtfzm^^'^^ii^ik. «y^y^^*m^ 

l.FD-h-hts:h^i^y:^y^V26b^mU-^h^X. WL 

¥B^7^mw.mm.Lfz. 

[0 068] ^LT. 08, m9{Z7^1rmii^-'^yX 
fc^-^T. y^y%t,zmmM5<^T¥T2liWm 

Lxm^T-9\,zmtfzWEkmiLtz. ^y-(yizn 

3|llfi=-5fe. 

[00693 ■mT-:?t:JCt^?gfl^O«:;^EK!in«E 

(i (vccM +7 ) vfc m^mm<^±xmmm 
mmmiK {^^^y<?y^mm) ^zxm^m 

^m/2mmmimmi (vcoi -7) v. 3mm 
Epjpmffiivcom tntbifz. trz. zcom^comE 
mnt2m<omEmnb(om. m. 2ii@co«EEn 
Mt3Hn<r)mmMb<Dmz. m^nif^-'km^m 
t£3oou smwmmt^^m^Lfz. 1 ^i^-i^c?) 

i^ra{±i/6 0si:L. ^:<o«-7^-i.F*3^^T. ±iEco 

mziim^<r)3mnmmm. mi^m.) 

^-thXoiiZLtz. 

[0 070 3 A.y^'5-fh2 6{i. mS^Z7rctXo{Z. 

^xmmm^<r) 2 mmr- ^j^m^^s^t^f^^ 

mhtz. i«j;dt-ri.^fctj;D. h2 
6cofiJffl^«&^< L/t. 

[0071] z.m^. ummti^±-^^j:^mwm¥n 
m^'^xi.ivm^^mmmzxwmth ^ k-tfix-^ 



(8) #^2003-5 1 53 (P2003-5 llh 



itmz. mMMiex) , mmmms (9%) 

[0072] mmmms ) t-r . H2at;fH3 
^ta:\i^m^-<^f\^imTcr>ioizbxmLti, 

mmmns (M*^80 0x60 0, ieiAl2. 

f-) ^^tlTFTmit. *a«ffi2arXRGB;^?7 

mrsmfS.-t^ ^ t i d . 2 o o ac^tku ^ 5 mi 

[0 0 7 3] StC, ^tLi^mi\Mm7. 8i\y-Bym 
)(}m<nx^-^ 1 0T^> r^mtfc^Mt-Mia-^ 

[00 74] ^\.tL)'<.^)V^^XiX-nmm.<r>2^ 

m^y ^jvj^ii, 12V. mm 9 <D^mmm^ 
^'¥-<^^mm^-i:izm\^tzmmmiz^j:i x 0 

^N'-y J? 5^ b 2 6 1 iMh^h^x . m^Bmmm 

[0 0 7 5] -etT. 010, HI 2t^-tlEilS/-^ 
yxi,zm-o X. y4 >tt^c#H«flffi 5 cot f t 2 i ^ 

Kfe(ti.MKwra^ ijjLshL. m^^m.-^mzm-t 

(7Xn) //s (n{±5-fyll[) fcUc. 12 
if^^l3//tcJt^TSii^l:&m:t, =5rfe\ BffliSit 
c^^JIIif&itiCtit. T-:??l*^{il|lItT-:>Jt. 

[0076] mm-^\,z^ttM^(nmkmms. 

{i (Vcom + 7) VtL, M*^!iaB#c7)^T«BS«® 
iOHfifW^S? (-ky^yco-^mm \zi.m^B^<7)^ 

mmtmmi (vcom - 7) v. 2mmmmmi 

Vcoi H t i; L J'S « 4 , «01i*«li<7)|3I^SfK 

nrmi . m^Bifi'^mzm'mwj: 3 0 0 /x s tis^ l . 
ftincomEEPjDBtii^ 2 8 0 ;u s . 2 mu<^v&.mm 
mi2 0jjLsbLfz. \yv-2^<Dnmti/(>ost 

m.t. kxcmwmmnmmzxm¥B^ff>2 
n<rm.mmmtt:'^'r-thi.d\,zLti. A-^y^'^-f 

[0077] ^<Dtm. mmmmzm-'thmi mi 
0 TV > -y ^ y ^-^ # LT V V ) tm 2 4 (Dm.*m 



[0078] (mm<7)mm6 ) mmmm5bmm(7)^ 

mzX^^-^^-Jliimttz. fit. y\i'yi/lT\^W<y 
[0079] ^Lfzf-^^-JVi^uX=,ziiVim<^2\^ 

coffl3fe7 12 x\ m^nm 9 (mmmM^B 

^^<^mmmmmmm(^ii]p\izhh m^m^ 

B^B^ ltJ^-/^y^V2bt imi3:^h^X . 

^m.im^Ltz. 

[0080] ^Lx. mi 1, mi 2\,z^-tmiiy-'^ 
yxiz^-yx. y4ymi,zmmmm5coTFT2ii 
m)bxmmT-^^zmttzmBimnLfz. ^y^y 
\,zmhmmm:i P.st\.tz. ^-m^imn 

[0081] mwr-^\,zm\:.ims^(^9£hmi^ 
\t (Vcom +7 ) vt mmm^s<r>kx<ri^mik 
mwmw. K-kyA y(n-^mi) \zxhmM^<^WL 
^mmmt (vcom -8) v, 2m^(r)mms.\% 
Vcom tmMz. tfz. ^xmrnrnm^iR 
mm. m^Bti^+mzm-^m2 5 0ms m&i. 
m^(7)^wi]mm 225 u.s. 2 iii@<7)«jeepjdb# 

ra2r2 5^£stL!t. 1 71— i^mralfS 1 /6 0 s t 

. kx<rmmM.mimm\.zi.hm.^<r) 2 

[0 082] A'.y:75-< h2 6(i:. 

'kx<mmmh^<nf'-9m^i^Mzir>7i.m 

bfz. iKDXdiZtl^bliZX^. A'.y^'7'f b2 6(?) 

[0083] :i<om. mm (6%) . mmmms 

(1 0%) i 0 i^rnitz 1 2%£?)3lSfiJffl^* trUmt 

tmi^z. mcomn^mt^tifz. 

[0084] mm.<r>mm ) mmmme t mm.<n^ 

mzX^n^-)Vtm:Lfz. ilX. Z(7)S.^'^^-^MZM 

^mcommm^Bmwmx txmm 9tLrz. 
mxLfzmwmmmmmmmco^^ ^i±iin 

C/cm2 Xh-ofz. 

[0085] 'mUz>^^-)Vk^UX-n)Vimn2^ 

(n'mty <)V2^ii, 1 2 T\ *SB^Bii 9 (mmwm.^ 
^<r>m^m-ii\,zm^fzn,^\izwm,zts:i, x a 

iZXXWkLXmM^^^iVl b Lfc. ^c^jg^A-^vn b 
J<y^y^ h26bimh^h^X. fe^a^S^Srffi 

mtfz. 

[0086] ^LX. 1113, HI 5iZ^ms'y-'!r 

yxizu-^x. y-iymizmmwm5(^TFT2ii 
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[00873 mmf—f'izmti:im^(^mimm& 
{± (vcom + 7) vfcL, m&mm(r>^x<7)mmvM 
<7)mmmm (±y^yco-ismm izxm^B^<r>m 
^commmit (vcom - 7) v. 2MBmi}nnmii 
Vcom tmtbLfz. tfz. ^xcommmm<^mm^ 
mmit . m¥Bif}^+mz!iimm^j: 200 us tiss l , 
m}<r)m£mmmt isqus. 2 m^<nm±mm 

Wi^2 0}JistLfz. 17^-Amra«il/6 0si; 

m^b. ±xm^m<r>mmm.iizim^ff>2 

[00883 iiOilSS. 5r3Sm«tt^ft 

^fflv^stJ^Tfct^j ( 1 2V) iofcffiv^iwmjE 

(7V) t:Til&-rS<Ifc3&S"C#Si:StC. 1M5|^J (6 
% ) J: 0 1 9 %<7)3\5f ijffl5S$^5|3i-c§ , BBS ^ ^ 

mmmr^mhtif^. ttz. mmmitmrniiz. 

[0089] (mm<^mm8 ) mmmms t mm<^^ 
mzx^^u^)]^^mit:. -euT. ^o^^t^vwcm 
^mmm,mmwt:$ixLxm¥um9 1 vt:, 
iixiti^mmmmmm^mm<D:k:^mi 1 n 

C/cm2 X'h-^fz. 

[0090] m:LfzJ^:^-JVi^uX~aiVim(n2^ 

(Dm% y^)VM.ii, i2x\ mm 9 <mmwm^n 
^^<r>m^m^9^m&'mi5n\<zhi^fizm-i^ 
w.zi^hiio^izLxwjm^-^^ivi t t-k. am 

^B^^:^)V1 bX>( •y^:/^^!&^^^^LED3&»^5.i5:S>'^'•y 
[009 1] -etT. 014, mi 5iZ7F:'fmi->-'!r 

w LTHfiiT- ^ {zmtfznm 2 hi ti?Jt t ran 

[0092] m^T—^\,zmtfzm.^B^(DWi:mtms. 
\i (Vcom + 7) vfcL. mi^^-kxm^^ 

mmmmmi (vcom - 7) v. 2mmmmsii 
Vcom fcisittL^. '^x<r>^^mnmws{ 

«ra{4. ?gft3&^+tJJ-t=JE^tg^2 0 0 s l^^L. 

m}<^nsmmnt: isous^ 20 B<^«EMDiSf 
3!aai:. ±xcmm&m^^!m<\,zi,tm^^<ri2 



[0093] ^m^. mmi}^iz^^j:m.mmm^B 
m^^tz^-^x'hmmi ( 1 2 v > j; d tffiv^igiwE 

(7V) izxmrtizbij^x^^tmz. (6 

%) x'ohmtifzi i%commmmimmx-^. mi 
\^mmmmi^mii-k. ttz. mmmmibm 

[0094] {mcr>]m9 ) 5rfc. IMLtimTii. 
&&t(r,^m2 6am,mi. tiy-V ^)V9\,ZX^^ 

^±-k-mimz^%^h^b\zi. ^Ay-m^^^mt 
i^iz-:>\.^xmmLfzi}\ mm<^^^mt-ti^Mi 

V\,z>m\.X)^^y9yA h^^fe^t^JOm 
Lh^bbh. ^co^^^mi^tbm^acox^ -y-hy 
y bmm^^X:(;y-m:i:mMtlXd I^zlfz7 ^ 
-/t-K • i^—iryiy^JllJ^crim^B^^m^Ziii/^X 

:^mMmmizmm'^izbii^^^xh^. 

[009 5] El 6(4. ZCOXo^y^-JV}^ ■ i^-^ 

yz^^fv:f3^(7)wm^^i>zmim2 ecmm 
wm2ebbnm-mi,z3^^. mm (r) .t^ 

(G) , W (B) 0#i&S^t5LED*i)iiJ:«S.O 

mLxmm^ti.x\i^ihEDru>(Th^, ^<Dm 
26c (LEDTi^-f ) bmm.ummM2 6cbi<z 

^i^y^y-f h2 6m^^fiX\>^l. 
[0096] ^Lt. 1/6 0#<7)17P-AS:1/1 

8 o##oco 3 -^yy u-Mzj^wi L.mi mm^^m 

3^StX'(0^^co-^y'yi'~Mzi5\,^x. » 

^mnmixmmiy^ ymx-x^ y^y/ti. 
^b^zx'o^y-m^s^:fio. m, m^&my' 
yu-A+tc. imttzii2m<^T-mSi.^mbi 

mtt:li2m(0f-:S'm^^b^m. ^coXo^M 

mi^-yyxmmi 7-02 2i,z^. 017,0 

1 8atf02 1 iZ^mTli. 1 [lI<^T-^#3^^ 
i:2IilcOT~t5'M*^St&tfV\ 019, 02O&t^ 

02 2 iz^tMTii. 2 moT-rJ'^s^^afc 1 m 

f-m^^bi'ifo. 

[0097] ^tT, mm<omm9X'i±. zco^^yy 
u-j^izt5ifhT-^in^mmi>z. mmitzme. m 
9. mi2tfzimi 5^z^.ifzid^msi^-'yyx 
^xmmmmmmmizmsiLx-^iiio^ 
mmmimmm^d x 0 ^zi-i . 
[ 0 0 9 8 ] ^i3, ±mifzmxii. ±yA y<mm. 
mmmizm^^Lxmrnm^^ixoi^zLtztK ia 
y(mmmmm\,zmm.Lxm&mmh 
^b-^mr&Lx. mm<7mrim^^mz-t^ z 
b bmm(r)m^mmm.mo tc-ri. zbbm 

[ 0 0 9 9 ] * mm'^b Lxn'R'm, mm. 
ffymwm^nm\^h%^^z-)>'^xmmLfz-bK w.^ 
mm.mfz\m<nWiMMm{^^y'^vm^B, ^ 
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[0 100] 

immm] Ki^coxoiz. *^^t'{±. mmmm 

(DmsmamwmnoXoi^zLtz<7)T. mm^m<r) 

[ 0 1 0 1 3 wh^%mmzmmr-'^i<z^tfz 
m^u^<^mmiM^mm.m^i.o\izLtz<r>x\ m-m 
\<zm.fitz^Wri-m.ifi±^ \<Mmm-^m-th z t m 
^ I. i: *t . mims.(nmm:mh c: t ifix'% h . 

mi ] ^w^i,ziimm.^m.(^mm^n'v 

[04 ] i^mmmmmmi^zxhmmi^-'ryx^ 

[05 ] ^wmmkmm2><zimm'y-'ryxi 

mb\:^mn(n>mmmmi, 2\,ziihwmi^-'^y 
x^^n^mxhh. 

[07 ] ^iF.wnff^mmmmsi.zi.hwm'y-'ryx^ 
^trnxhi. 

msMfmn(r>mmmm.A\,zi:mm'y-^yxt 
m9\immm.mm, A\,zXihmii^—^y 
mio\^^m<rmmm5\,ziihmii^-'iryx 

[011] ifwmmmmm6i<zi^imi'y-^yx 

^^•tmx'hh. 

mi2\^wmmmmm.5, bi^zii^wm'^-^ 
yxi^-tmx'hh. 



[013] if.m<^mmmi\ziihmii^-^yx 
i^mx'hh. 

[014] ^^ffimmms \zii hmii^-'iryx 

mi5]:^m<ommff)m7. sizx^mn^-^ 
yxt:^-tmxhi, 

[01 6] :^mcommmm9i,zmi^m (LED 

TVA ) mm\k^v^mxhh. 

[017] im^m%mmm9\,zi.hm&i^-'ryx 

[018] ■^w^(n%m.mm.9\z^h'mi'y~'ryx 

m\9\if.mi(h%m.m%'^\zi.hwmi/-'ryx 

(rmzmmw^-fmxh h « 

[02 0 ] i?m^(n>mmmm\zi.hmiy-'ryx 

muzmmk^i^'mxhh. 

[02 1 ] imm'mmm.9\zi.hmiy-'ryx 

<OHfcfS<OM^*-t0-CS)l. , 

[02 2] -im^mmmm.9^z}s,hm&y-'ryx 
[02 3] mmm.^\,zmhmms.-^(^m(r> 
m2A\mk(nmiy-'ryx^^<^xhh, 

1 ^SB1^^^•^-;^ 

2 *ffl«ffi 

5 

2 1 TFT 
9 MM 

2 2 T-^S'H^^^N' 
2 3 fl^iK 
24 X^^yH^^A' 
2 5 

2 6 A-y^5-<b 
26a, 2 6c 3SS}i 



(11) »M2003-51 53 (P2003-5 1 





(12) #132003-51 53 (P2003-5 1 = 




[023] 




(13) #^2003-51 53 (P2003-5 IC 



[06] 



Vg 



Vcom- 



y-hOFF 
Vsmax. 

ff^lE Vcom- 
Va 

-Vsmax 



?-f> -g 

Ikfi SIR 




5-f> -fi 








-H-3C+I--1- 


m 

-U— 1+4 


■H-— 'ri--r- 


















n 



[H7] 

"111 



(14) !Rpg|2003-51 53 (P2003-5 17 



IH8] 



IE 

Vg 



y- h ON ■ 

Vcom ■ 
Vsmax- 



(15) #M2003-51 53 (P2003-5 13 



[010] [011] '^'224] 




(16) #182003-51 53 (P2003-5 1 





-J. -s 


— g 












JU 






Jkji 






















n 


n 



SI 



(17) ^M2003-5 1 53 (P2003-5 15 



[014] [015] 




(18) !»ffl2003-51 53 (P2003-5 11 



[017] [018] 




[019] [020] 



(20) ^^2003-51 53 (P2003-5 16J 



"f o 



If 



(51) Int. Cl. 7 

G0 9G 3/20 



3/34 
3/36 



62 1 



tt^Ji|«ii|*«rp4'l^E±/hBg4'4TB 1# 

i# a±a«^*^ai*i 

(72)^BH^ «ffl ^MIJ 

#sjiimjii*t**MEJi/hBg*4Ts i# 
i# ^±att5^Atti*i 



F I 

G0 9G 3/20 



3/34 
3/36 



621A 
621F 
624D 



mminmms±m^4rs i# 



(21) #ffl2003-51 53 (P2003-5 1 



F:?-A(##) 2H091 FA02Y FA35Y FA41Z FD06 

HA12 LA30 MAIO 
2H093 NAll NA16 NA79 NB03 N009 

NCll NC41 ND38 ND60 NE06 

NF04 NG20 
50)06 AA22 AC24 AF44 BAll BB12 

BB29 BC03 BQl BC16 EAOl 

FA12 FA46 
5C080 AAIO BB05 CC03 DD08 DD18 

DD30 FF12 JJ02 JJ04 JJ05 

JJ06 



